Study of demembranated, reactivated human spermatozoa with decondensed nuclei.
Reactivated movement of the axonemes in demembranated spermatozoa with decondensed nuclei allows decondensation to be monitored in vitro with minimal disruption, and provides access to the nucleus for ultrastructural investigation and experimental manipulation. In the present study, fresh liquefied semen samples with sperm concentrations > or = 13 x 10(6)/ml were diluted 1:10 with a demembranating solution containing 0.01-0.022% Triton X-100. Inter-sample variation in the concentration of Triton X-100 required to permeabilize the sperm membrane was observed as judged by the ability of the spermatozoa to be reactivated by ATP but not by an ATP-free control solution, with the extent of demembranation being checked by transmission electron microscopy. After exposure to DTT and heparin, coordinated and sometimes progressive movement of partially decondensed spermatozoa occurred in a reactivating solution. Unlike ram, human sperm heads required decondensation with heparin. An unusual ultrastructural feature of the decondensing human sperm nuclei, not previously reported, was the appearance of dense globular material extruding from the nucleus. Enzymatic treatment of the sections with protease but not with deoxyribonuclease removed this material, which was presumably protamine.